Field experiment on hydrodynamic forces exerted on a free-standing box-shaped structure partially submerged in inundation flow was conducted by using a metal frame setup on a natural riverbed wherein Froude number ranged from 0.45 to 1.80. In result, following features were observed. Drag coefficient is significantly affected by both the Froude number and the blockage ratio in subcritical flows in the manner that higher is induced by smaller as well as larger blockage, resulting in varying from 0.6 to 2.1. However, their effects are negligible in supercritical flows, resulting in nearly constant of 1.2±0.2, which may be attributed to reattachment of the separated flows on the side walls of the structure. Uplift coefficient is predominantly governed by in a way of power law. With the elevation of , the action point of uplift force shifts gradually to the upstream edge of the base of the structure, which develops a larger overturning moment.
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(6) (10a) Hydrodynamic drag and uplift of a free-standing rectangular cross section structure that is partially submerged in inundation flow as shown in Fig. 2 were investigated by using a testing frame set up on a natural riverbed as schemed in Fig. 3 . The testing frame accompanied by a floor bed, entirely made of stainless steel, accommodates the structural model and also hydraulic sensors; a multi-component dynamometer, a propeller-type current meter, and capacitance-type level gauges. Regulator plates are immersed on the riverbed in front and rear of the testing frame in order to obtain uniform and steady flow in the testing area and to develop a normal wake behind the structure in downstream. Side boards are installed outside the frame parallel to the stream to clarify the flume width to be 90 cm.
The structural model, as shown in Fig. 4 , has seven combinations of width and length in its horizontal section.
Since the experiment extended over a year intermittently, depth and velocity of oncoming flows in the absence of structure varied largely from season to season, resulting in Froude number varying from 0.45 to 1.80 and Reynolds number from 3.2×10 4 to 3.4×10 5 as shown in Fig. 5 . The Froude and Reynolds numbers are defined by Eqns. (1c) and (1d).
The drag coefficient , as defined by Eqn. (1a) , is significantly affected by Froude number as well as blockage ratio in subcritical flows ( ) in the manner that higher is produced by lower and larger blockage, The uplift force as a resultant of uplift pressures acts on the front half of the bottom base of the structure as shown in Fig. 15 . The application point of uplift force moves to the front edge of the base with the elevation of , as shown in Fig. 16 , which indicates that a higher Froude number develops a larger overturning moment. It is noted that this overturning moment has the same direction as that due to drag force with respect to the center of the base.
The inundation depth in front of the structure due to afflux increases with as represented by Eqn. (6).
Since this equation is fairy precise as verified in Fig. 12 , it is useful in determining the heights of buildings for vertical evacuation from hydro-hazards. (2014 年 9 月 9 日原稿受理，2015 年 10 月 21 日採用決定)
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